There is a pressing need for brief, practical interventions that address diabetes management. We have developed an office-based intervention to prompt both patients and providers to focus on behavioral issues relevant to dietary self-management that is being evaluated in a randomized trial. The intervention is designed to be broadly applicable to the majority of adult diabetes outpatients during medical visits; uses touchscreen computer assessment to provide immediate feedback on key issues to patients and providers just prior to their interaction; and provides goal setting and problem-solving assistance to patients following their meeting with the physician. Follow-up components include phone calls and videotape or interactive video instruction as needed. The program is described, and demographic and behavioral characteristics of participants are presented for the first 95 patients randomized. Initial process results suggest success in producing modest, targeted behavior changes among a broad crosssection of patients. If the long-term results are equally positive, this intervention could provide a prototype for a feasible, cost-effective way to integrate patient views and behavioral management into office-based care for diabetes.
The complications and societal costs of diabetes are well-documented and likely to continue to increase as the percentage of older persons in our population rises (American Diabetes Association, 1993) . Diabetes complications also markedly affect the quality of life experienced by patients (Revicki, 1990; Cox and Gonder-Frederick, 1992) . Fortunately, the results of the recently concluded landmark Diabetes Control and Complications Trial have shown that tight control of diabetes can markedly reduce the incidence of many of these complications (DCCT, 1993) . If these results are to be translated into clinical practice, however, both patients and providers will need assistance in addressing the numerous and complex issues involved in diabetes self-management (Glasgow, 1991; Goodall and Halford, 1991; Johnson, 1993; McCulloch et al., 1994; Rubin and Peyrot, 1994) .
To date, diabetes education efforts have focussed predominantly on either newly diagnosed patients, especially if they are insulin dependent (Brown, 1990) , or on patients who are sufficiently motivated and able to attend a series of intensive and broadbased diabetes education classes. These programs are costly in terms of patients' time and instructor expertise (Kaplan and Davis, 1986) . In particular, diabetes dietary self-management and weight control programs have been found unsuccessful unless they are very intensive and continued over long periods of time (Wing, 1985; Perri et al., 1988) . Moreover, diabetes education programs generally fail to reach the majority of established patients who have considerable difficulties with lifestyle management (e.g. Wilson et al., 1986; Glasgow et al., 1991) , especially if they are non-insulin treated Type II patients (Harris, 1985) . Further, the patients who participate in diabetes education programs may not be representative of other patients. Non-participants tend to be older and in poorer health .
From a broader perspective, there is growing interest in management of chronic diseases through efficient clinical triage systems, and patient selfcare education for the purposes of improving patient outcome (Greenfield etal., 1994) , standardizing and improving clinical practice (Kritchevsky and Simmons, 1991) , and reducing inappropriate use of the health care system. This paper describes a behavioral intervention program that could be integrated into usual outpatient care. Through the use of computer-assisted and interactive video procedures, patient views and behaviors related to diabetes care and self-management are assessed and immediately summarized on user-friendly feedback forms for both patients and providers. During regular office visits, patients are assisted in setting specific, personalized dietary intervention goals and in developing problem-solving strategies for anticipated problem situations. Follow-up phone contact and later office visits provide the support and continuity presumed necessary to make lasting behavioral changes.
This intervention is being evaluated to assess its impact on dietary self-care in a randomized clinical trial compared with usual care, which includes the same assessment procedures. The trial will eventually randomize approximately 200 patients; at present, baseline data are available on 95. Dietary self-care was chosen as the initial endpoint to evaluate because it is the self-management area with which diabetes patients report the greatest difficulty (Wilson et al., 1986; Glasgow, 1991) , and it is a common need across a variety of chronic diseases (Pang, 1994) . Moreover, one of the objectives of Healthy People 2000 is to 'increase the proportion of primary care providers who provide nutrition assessment and counseling and/or referrals" (USDHHS, 1990).
Our intervention is based upon a combination of social learning/social cognitive theory (Glasgow and McCaul, 1982; Bandura, 1986) and systems approaches (Anderson and Jenkins, 1994; Mazze, 1994) to diabetes self-management. The intervention also results from our previous research experience in identifying social learning theory factors that influence diabetes self-management (Glasgow et al., 1989) and developing interventions which target these factors . The primary hypothesis being tested in the present study is that this office-based intervention will be superior to usual care in enhancing dietary selfmanagement (in particular, low-fat eating patterns), reducing serum cholesterol, and improving glycemic control at both short-and long-term followups (3 months and 1 year).
The purposes of this report are to (1) describe this brief, office-based intervention which is being tested as a supplement to usual diabetes care, and (2) present descriptive data on the first 95 participants.
Methods

Subject recruitment and characteristics
The intervention is being evaluated in the offices of two internists who are part of a large medical group. The male physician, an endocrinologist, has the largest caseload of diabetes patients in the local area. The female internist, who has recently joined the practice, specializes in diabetes and approximately 70% of her patients have diabetes.
Inclusion criteria are: (1) having Type I or Type II diabetes, (2) being 40 years of age or older and (3) being primarily responsible for one's own diabetes dietary self-management (e.g. not institutionalized). Approximately 3 weeks prior to their appointment, patients with upcoming quarterly or annual visits who meet the inclusion criteria, as well as patients who have called to schedule appointments for other reasons, receive a letter from their physician describing the project and encouraging their participation. Enclosed with the letter are an informed consent statement, a 4-day food record form and the short form of the General Health Survey (Stewart et al., 1988) . A project the small percentage of patients who do not have any diet related problems and, thus, for whom the intervention would not be appropriate. Patients are excluded if they have none of the following: (1) weight 120% or more of ideal; (2) cholesterol level above 200 mg/dl; (3) glycated hemoglobin above 9%; (4) dietary intake of more than 30% of calories from fat; or (5) summary score on the FHQ above 2.5. Thus far, fewer than 5% of patient* have been excluded at this stage.
Patients in the Usual Care condition are thanked for their participation, see the physician for their appointment as usual and are reassessed at their regularly scheduled Figure 1 ).
month follow-up (see
Intervention
Special Intervention subjects complete one additional touchscreen computer assessment to determine barriers to dietary self-care and then enter into the sequence of activities outlined in Figure  1 . Barriers to dietary self-care are an expanded list of 30 questions adapted from the Barriers to SelfCare instrument (Glasgow, 1994) . This instrument is automatically scored by the computer, which calculates average scores on three subscales: eating
Step staff member calls the patients a few days later to answer questions and determine if the patient wishes to participate. Thus far, 60% of eligible patients have agreed to participate. The most frequent reasons given for non-participation have been wanting to first talk personally with their physician (8%; these patients may later participate); being too ill to participate (7%); not feeling they have a problem with diabetes self-management (6%); feeling that the procedures would take too much time (6%); or being too busy or stressed (5%). Table I summarizes the characteristics of the first 95 participants to complete baseline assessments. Due to clinic confidentiality rules, we do not have information on patients declining participation. As can be seen, a heterogeneous group of patients is participating. The 'average' participant is female, has had Type II diabetes for several years and is approximately 65 years of age. About two-thirds of the patients are prescribed insulin, and the strong majority of participants are overweight and have elevated cholesterol levels. Most patients also have been diagnosed with one or more other chronic diseases (e.g. hypertension, arthritis, heart disease). Fifty-nine percent have one or two other diseases and 24% reported three or more other chronic diseases. 
Procedures
Assessment
Prior to their visit, patients agreeing to participate are asked to complete the short form of the General Health Survey to assess general quality of life and a 4-day food record. Detailed instructions for completing the food record are provided, including the importance of not altering usual food consumption patterns, but conscientiously recording all foods eaten and of including at least one weekend day in the record. These records are mailed to Oregon Research Institute and analyzed using the Minnesota Nutrition Data System database (Nutrition Coordinating Center, 1992). As part of routine lab work completed shortly before or during the first part of the visit, glycated hemoglobin assays (Abbott Diagnostics automated adapted affinity chromatography method; Kisner, 1993) and cholesterol assays are performed. When patients arrive in the clinic, instead of sitting in the waiting room, they are escorted to an exam room to complete baseline assessments, which takes 15-20 min. After reviewing the project and answering questions, a research staff member has patients complete the computerized assessment via a touchscreen color monitor. The monitor and computer are on a portable cart that can be moved from room to room as needed. Variables assessed for all patients include dietary stage of change (Curry et al., 1992) , the Summary of Diabetes Self-Care scale (Toobert and Glasgow, 1994 ) and brief three-or four-item scales to assess three aspects of personal models of diabetes. Scales measuring beliefs about seriousness of diabetes and importance of treatment are derived from longer scales reported in Hampson et al. (1990 Hampson et al. ( , 1995 . Desire for participation in diabetes management is assessed by the shared control scale of the Multidimensional Desire for Control Scales by Anderson et al. (1989) . Subjects are weighed, have their height measured, complete the Food Habits Questionnaire (FHQ) (Kristal el al., 1990) and, if eligible, are randomly assigned to either Special Intervention or Usual Care conditions. Eligibility criteria at this stage are included simply to exclude away from home, eating at home (poor eating or food preparation habits) and food purchasing. The computer then prints out a one-page feedback form for the patient, summarizing the area in which the patient is likely to have the most frequent barriers over the next 3 months, as well as a list of the four barrier items rated as occurring most frequently. This sheet is briefly reviewed with the patient, while a brightly colored one-page summary form for the physician is printed. Patients are told that this area is the one on which we would recommend focusing for the next 3 months, invited to add other barriers to the print-out and asked to consider this area while they are waiting for the doctor.
The physician feedback form, designed to be easily reviewed in a few seconds, provides summary information to the physician on four issues. As shown in Figure 2 , these issues are: (1) the diabetes self-management issue or question the patient would most like to discuss at that visit (reported verbatim from patient statements); (2) summary information on the patient's dietary intake (average Kcalories per day, percent of calories from fat and dietary fiber) and weight; (3) a condensed summary of the key barriers to dietary adherence reported by the patient; and (4) seriousness of diabetes, importance of diabetes management and desire for participation in diabetes management decisions (see Figure 2) . The physician feedback form is attached to the front of the patient's chart, which accompanies the patient to the meeting with the physician. The physician is asked specifically to attend to three issues that have asterisks on the form: the selfmanagement issue the patient would most like to discuss, the patient's average percent of calories from fat and their desire for participation in diabetes self-management (see Figure 2) . Providers are free to use this information as they see best, but are asked to comment on the patient's current dietary intake and to recommend that the patient meet briefly with research staff immediately following the medical consultation to plan strategies to address these dietary issues. The patient-provider interaction is audiotaped for both Special Intervention and Usual Care patients, and later coded using a modification of the Roter coding system (Roter, 1991) .
PERSONALIZED DIABETES SELF-CARE PLAN FOR:
Due:
Go»t To UoiA During the time the patient is meeting with their physician, the research staff member completes scoring of the FHQ. Based upon the combination of the FHQ eating behavior area in which the patient reports the greatest difficulty, and the setting in which the patient expects to most frequently encounter barriers to dietary adherence, the staff member prepares a draft of the Personalized Diabetes Self-Care Plan (see Figure 3 ). Strategies discussed with the patient to achieve these goals are drawn from (1) a list of recommended intervention techniques within each of the 15 cells of the resulting 5 (eating behavior) X 3 (dietary barriers) matrix and (2) information gathered from the patient and the food record.
Potential goal areas (e.g. 'avoiding fats as seasoning when eating out', 'replacing and substituting for high fat foods when eating at home', 'purchasing more fruit and vegetables') and specific intervention strategies to achieve this goal are negotiated with the patients (see Figure 3) . The patient receives a copy of the goal setting form and is told that the research staff member will call in about a week to see how they are doing. They are then asked to complete a single item, 100-point self-efficacy scale to indicate how confident they are that they will be able to achieve the goal that has been set. Patients scoring 85 or less are scheduled to see an interactive video focused on low-fat eating in the settings where they have reported encountering barriers most frequently. Patients scoring greater than 85 receive a 'takehome' (non-interactive) copy of the video in the mail the following week.
Before patients leave, they receive a packet of materials containing (1) a pocket-sized fat counter (Pope-Cordle and Katahn, 1991) and accompanying daily log sheets; and (2) Lean Toward Health (American Diabetes Association Foundation, 1993), a 23-page pamphlet containing suggestions for ways to reduce fat intake. Patients are helped to select goals for grams of fat intake that represent modest reductions (e.g. using non-fat yogurt instead of sour cream) from their current level, encouraged to monitor their fat intake for at least a couple days (longer if they wish) and referred to the section of the Lean Toward Health pamphlet on low-fat shopping, cooking or dining that most applies to them.
Video
The interactive video is designed to present information compatible with patient's stage of dietary change (Curry et al., 1992; Prochaska et al., 1993) and focuses on barriers to dietary selfmanagement that the patient is most likely to encounter. There are six different interactive videos, which focus on either eating away from home, eating at home or food purchasing. Within each of these areas, there is an interactive video designed for patients in the precontemplation or contemplation stage, and another for those in preparation, action or maintenance.
The videos for precontemplation/contemplation provide motivational messages and testimonials on the benefits of dietary change and illustrate how other patients have achieved success in changing their dietary practices. The videos emphasize that it is the patients' choice as to whether or when they will work on dietary change and feature simple, straightforward behavior change strategies. The action/maintenance videos are somewhat longer, present more complex strategies and have more emphasis on relapse prevention. Despite these differences, there is a moderate amount of overlapping material across videos and all videos use a common format, as well as the same narrator. The video opens with the narrator assuring the viewer that 'we understand how hard it is, in our society, to follow a healthy diet, and we want to share information that has been gathered from people like you who have diabetes and who have successfully coped with these challenges'.
The videos present solutions and behavioral strategies to overcome specific barriers rather than didactic presentation of dietary information. In this respect, the video programs are similar to the anchor-based problem-solving instruction interactive video program developed by Pichert et al. (1993) for adolescents. For each problem area, there are both testimonials from and interactions between models who are similar to the patients in age (40 and over) demonstrating solutions and strategies. Many of the scenarios are filmed in naturalistic locations such as grocery stores, restaurants and family kitchens. Within each video, there are multiple choice points for patients, allowing them to choose (by touching the monitor screen): (1) issues on which they would most like information, (2) strategies about which they would like to learn and (3) what information they would like to have included on a personalized printed list. Depending on the choices patients make, the interactive video sessions take between 17 and 32 min.
Follow-up contacts
Maintenance issues are addressed via phone call follow-ups, mailed take-home videos and written materials, and by repeating the above process at regularly scheduled quarterly office visits. Phone calls are made 1 and 3 weeks following the patient's appointment by the research staff member who met with the patient at the office visit. Follow-up calls are generally from 5 to 12 min in length and are focused on the extent to which patients have achieved their goals since last contact. Patients are reinforced or assisted in problem-solving additional strategies as appropriate.
Once patients have seen the interactive video or appear to be meeting goals without needing to schedule an in-person video session, they are sent a 'take home' video that is theirs to keep. This video is a 1/2 in VHS copy of the entire interactive video on the barriers issue and stage of change most relevant to that patient and includes all possible options. Patients are asked to play this video periodically to refresh their repertoire of possible dietary behavior strategies. If patients do not have a home VCR player, they are also sent a coupon for free VCR rental at a video store convenient to them.
Once patients report achieving their goals at least 80% of the time, they are also mailed a fourpage pamphlet developed for this project entitled Planning Ahead: Preventing and Responding to Slip-Ups. The above intervention procedures are repeated at a 3 month follow-up visit, essentially as described above if the patient scores highest on a new dietary barriers area. If the patient still scores highest in the same dietary barriers area, but has achieved his or her goals, they are encouraged to set more ambitious goals. If they have not achieved their goals, they are helped to review what has worked and to develop new problemsolving strategies for situations with which they have not coped successfully. A 6 month follow-up phone call is made to reinforce progress and prevent relapse and at 9 months patients receive additional written materials about coping with diabetes.
Baseline eating behaviors and beliefs
Data are reported for the first 95 participants completing baseline assessment. Results are collapsed across Usual Care and Special Intervention conditions since there were no significant differences between conditions at baseline on any of the variables below. The 4-day food records suggest that participants consumed, on average, 2000 calories per day and that approximately 38% of these calories were from fat. Scores on the FHQ revealed that subjects had the greatest difficulty with 'replacing and substituting' for high fat foods (39% of participants). Scores from the FHQ correlated well with percent of calories from fat calculated from 4-day food records (e.g. correlations between subscores from the FHQ correlated r = 0.31-0.51 with percent of calories from fat calculated from 4-day food records, all P's < 0.01).
Patients' personal models of their diabetes were assessed by six questions with responses on fivestep Likert-type scales (1 = less, 5 = more). There were three questions assessing each of two constructs: (1) Seriousness (perceived seriousness of diabetes) and (2) Treatment Effectiveness (perceived effectiveness of recommended treatment). The mean score for the Seriousness composite was 3.3. Thus, these patients showed concern about the gravity of their diabetes and its threat to their future health. However, they also believed in the value of treatment for diabetes. The mean for the Treatment Effectiveness construct was 4.5. Beliefs about the value of treatment were stronger than beliefs about the seriousness of one's disease.
We were surprised by the high level of desire for shared control/participation in diabetes management. Mean scores on seven-point scales concerning the extent to which subjects agreed (1 = strongly disagree; 7 = strongly agree) with the following statements were: 'My health care team and I should be equal partners in establishing treatment goals' {M = 6.2, SD = 1. 
Process data
Data from the 1 and 3 week follow-up phone calls to intervention subjects (n = 51) revealed that they were generally able to both remember and achieve the specific behavioral goals that they established. Ninety percent of intervention subjects reported that they achieved their goal at the 1 week followup and 96% did so at the 3 week follow-up. A somewhat lower, but still encouraging 77% of subjects reported having read the written material they were given.
Discussion
In light of spiralling health care costs and the fact that patients with diabetes account for a disproportionate amount of health care expenditures (American Diabetes Association, 1993), there is a pressing need for cost-effective interventions to control these costs. Preventive, self-management interventions in health care settings seem like particularly promising methods to address this issue (Fries et al., 1993) , especially given the recent results of the DCCT (1993). It will, however, be important to demonstrate both efficacy and costeffectiveness (Flay, 1986) of such interventions, so that developers, such as ourselves, do not 'promise more than we can deliver' (Becker, 1993) .
Although very preliminary, the initial results from this brief office-based application are encouraging. The intervention is relatively brief and seems acceptable to a broad cross-section of patients, including older patients with no previous experience with computers. Efficient interventions that employ portable technologies' and data collection systems (Noell, 1994) offer considerable potential for helping both patients and providers to cope with the difficult and complex task of diabetes management.
We chose to focus initially on dietary intervention, but such a system could readily be expanded through inclusion of an initial computerized health risk appraisal system, to identify personal risks and self-management areas that each patient could most benefit from changing. Dietary behavior is also likely to be equally or more challenging and complex as other behavior change areas (Wilson et al., 1986; Glasgow, 1991) . Similar promising approaches involving personally tailored interventions (Pang, 1994) and computer-driven expert systems (Campbell et al., 1994) have recently been developed for both dietary management and other health behaviors (Curry et al., 1991; Skinner et al., 1994; Rimer et al., 1995) .
We were surprised to find that patients were so enthusiastic about being involved in the management of their diabetes. Fortunately, these desires are congruent with trends among progressive diabetes clinicians and educators which are increasingly moving toward patient empowerment (Anderson et al., 1991) . Unfortunately, we were not able to collect data on the desire for involvement in management among those who declined participation. Although we feel that our initial 60% participation rate is higher than most diabetes education studies, we will continue to search for ways to increase this rate.
We are committed to the concept of personalized instruction, which has proved efficient and effective in other areas of health promotion (Prochaska et al., 1993; Skinner et al, 1993; Noell, 1994) . In this study, we tailored intervention based on four factors: barriers to dietary adherence, the FHQ, patient stage of change and self-efficacy. Others will develop expert systems and tailoring algorithms based upon different factors. Regardless of the specific tailoring dimensions, we feel that such automated systems, capable of providing immediate printed feedback to both patients and providers, has great potential. Computer-assisted expert systems also offer an additional advantage of automatically storing data for later analyses and patient outcomes research (Greenfield et al., 1994) .
This investigation does have limitations. The results presented are baseline and self-report process data, and we do not yet have outcome data on program effectiveness. Some aspects of the intervention, such as the 4-day food records, may not be practical to collect in some outpatient office practices. However, the FHQ correlates relatively highly with food records and might be substituted for the food record in offices not having access to nutritional expertise (Pang, 1994) . Also, the intervention was monitored and the problem-solving portion administered by research staff rather than regular medical office staff. Given that this is an initial 'prototype' study and many procedures are being tested for the first time, we felt this appropriate. Later research will have to test the effectiveness (Flay, 1986) of the intervention using more completely automated procedures and regular office staff (e.g. nurses, dieticians or diabetes educators) as interventionists.
Some readers may conclude that this intervention is impractical or too expensive for widespread use. We will later conduct cost-effectiveness analyses, but note that (1) the costs of even the interactive video, which is by far the most expensive component of the intervention, are not great when spread over hundreds or thousands of patients (Noell, 1994) ; and (2) a dissemination model for this intervention would likely train existing office staff, rather than research staff, to deliver the person-toperson aspects of the intervention (or possibly automate additional aspects of the intervention once more experience is gained with the brief goal setting and problem-solving intervention). Other than the touchscreen computer assessment (and interactive video, if indicated) which can be conducted without staff present, the program requires approximately 20 min of staff time during the visit in addition to usual care, and another 20 min of phone follow-up. Equipment and personnel costs for the intervention will be justified if they prove successful in altering complex lifestyle behaviors such as eating patterns.
We are optimistic about the potential of this and similar interventions (e.g. Campbell et al., 1994; Pang, 1994) to improve the quality of diabetes selfmanagement. Future research on such programs should be conducted to determine their long-term efficacy and to understand the processes through which they work. Additional research is also needed to evaluate the impact of automated systems and feedback on patient-provider interactions and to evaluate the cost-effectiveness of alternative modes of intervention delivery (e.g. office staff versus computer versus interactive video versus phone counseling). Finally, it will be important to assess the generalizability of this approach to other provider settings, multiple risk factor interventions, and other chronic diseases. 
